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7.1 Sample Collection.
7.1.1 Water. Deionized distilled to conform

to ASTM Specification D 1193–77 or 91 Type
3 (incorporated by reference—see § 60.17).

7.1.2 Potassium Permanganate, 4.0 Per-
cent (w/w), Sodium Hydroxide, 2.0 Percent
(w/w) solution (KMnO4/NaOH solution). Dis-
solve 40.0 g of KMnO4 and 20.0 g of NaOH in
940 ml of water.

7.2 Sample Preparation and Analysis.
7.2.1 Water. Same as in Section 7.1.1.
7.2.2 Oxalic Acid Solution. Dissolve 48 g of

oxalic acid [(COOH)2·2H2O] in water, and di-
lute to 500 ml. Do not heat the solution.

7.2.3 Sodium Hydroxide, 0.5 N. Dissolve 20
g of NaOH in water, and dilute to 1 liter.

7.2.4 Sodium Hydroxide, 10 N. Dissolve 40
g of NaOH in water, and dilute to 100 ml.

7.2.5 Ethylenediamine Tetraacetic Acid
(EDTA) Solution, 6.5 percent (w/v). Dissolve
6.5 g of EDTA (disodium salt) in water, and
dilute to 100 ml. Dissolution is best accom-
plished by using a magnetic stirrer.

7.2.6 Column Rinse Solution. Add 20 ml of
6.5 percent EDTA solution to 960 ml of water,
and adjust the pH to between 11.7 and 12.0
with 0.5 N NaOH.

7.2.7 Hydrochloric Acid (HCl), 2 N. Add 86
ml of concentrated HCl to a 500 ml-volu-
metric flask containing water, dilute to vol-
ume, and mix well. Store in a glass-stoppered
bottle.

7.2.8 Sulfanilamide Solution. Add 20 g of
sulfanilamide (melting point 165 to 167 °C (329
to 333 °F)) to 700 ml of water. Add, with mix-
ing, 50 ml concentrated phosphoric acid (85
percent), and dilute to 1000 ml. This solution
is stable for at least 1 month, if refrigerated.

7.2.9 N-(1-Naphthyl)-Ethylenediamine
Dihydrochloride (NEDA) Solution. Dissolve
0.5 g of NEDA in 500 ml of water. An aqueous
solution should have one absorption peak at
320 nm over the range of 260 to 400 nm. NEDA
that shows more than one absorption peak
over this range is impure and should not be
used. This solution is stable for at least 1
month if protected from light and refrig-
erated.

7.2.10 Cadmium. Obtained from Matheson
Coleman and Bell, 2909 Highland Avenue,
Norwood, Ohio 45212, as EM Laboratories
Catalog No. 2001. Prepare by rinsing in 2 N
HCl for 5 minutes until the color is silver-
grey. Then rinse the cadmium with water
until the rinsings are neutral when tested
with pH paper. CAUTION: H2 is liberated
during preparation. Prepare in an exhaust
hood away from any flame or combustion
source.

7.2.11 Sodium Sulfite (NaNO2) Standard
Solution, Nominal Concentration, 1000 µg
NO2

¥/ml. Desiccate NaNO2 overnight. Accu-
rately weigh 1.4 to 1.6 g of NaNO2 (assay of 97
percent NaNO2 or greater), dissolve in water,
and dilute to 1 liter. Calculate the exact NO2-
concentration using Equation 7C–1 in Sec-

tion 12.2. This solution is stable for at least
6 months under laboratory conditions.

7.2.12 Potassium Nitrate (KNO3) Standard
Solution. Dry KNO3 at 110 °C (230 °F) for 2
hours, and cool in a desiccator. Accurately
weigh 9 to 10 g of KNO3 to within 0.1 mg, dis-
solve in water, and dilute to 1 liter. Cal-
culate the exact NO3

¥ concentration using
Equation 7C–2 in Section 12.3. This solution
is stable for 2 months without preservative
under laboratory conditions.

7.2.13 Spiking Solution. Pipette 7 ml of
the KNO3 standard into a 100-ml volumetric
flask, and dilute to volume.

7.2.14 Blank Solution. Dissolve 2.4 g of
KMnO4 and 1.2 g of NaOH in 96 ml of water.
Alternatively, dilute 60 ml of KMnO4/NaOH
solution to 100 ml.

7.2.15 Quality Assurance Audit Samples.
Same as in Method 7, Section 7.3.10. When re-
questing audit samples, specify that they be
in the appropriate concentration range for
Method 7C.

8.0 Sample Collection, Preservation, Storage,
and Transport

8.1 Preparation of Sampling Train. Add
200 ml of KMnO4/NaOH solution (Section
7.1.2) to each of three impingers, and assem-
ble the train as shown in Figure 7C–1. Adjust
the probe heater to a temperature sufficient
to prevent water condensation.

8.2 Leak-Checks. Same as in Method 6,
Section 8.2.

8.3 Sample Collection.
8.3.1 Record the initial DGM reading and

barometric pressure. Determine the sam-
pling point or points according to the appro-
priate regulations (e.g., § 60.46(b)(5) of 40 CFR
Part 60). Position the tip of the probe at the
sampling point, connect the probe to the
first impinger, and start the pump. Adjust
the sample flow to a value between 400 and
500 ml/min (0.014 and 0.018 cfm). CAUTION:
DO NOT EXCEED THESE FLOW RATES.
Once adjusted, maintain a constant flow rate
during the entire sampling run. Sample for
60 minutes. For relative accuracy (RA) test-
ing of continuous emission monitors, the
minimum sampling time is 1 hour, sampling
20 minutes at each traverse point.

NOTE: When the SO2 concentration is
greater than 1200 ppm, the sampling time
may have to be reduced to 30 minutes to
eliminate plugging of the impinger orifice
with MnO2. For RA tests with SO2 greater
than 1200 ppm, sample for 30 minutes (10
minutes at each point).

8.3.2 Record the DGM temperature, and
check the flow rate at least every 5 minutes.
At the conclusion of each run, turn off the
pump, remove the probe from the stack, and
record the final readings. Divide the sample
volume by the sampling time to determine
the average flow rate. Conduct the manda-
tory post-test leak-check. If a leak is found,
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void the test run, or use procedures accept-
able to the Administrator to adjust the sam-
ple volume for the leakage.

8.4 CO2 Measurement. During sampling,
measure the CO2 content of the stack gas
near the sampling point using Method 3. The
single-point grab sampling procedure is ade-
quate, provided the measurements are made
at least three times (near the start, midway,
and before the end of a run), and the average
CO2 concentration is computed. The Orsat or
Fyrite analyzer may be used for this anal-
ysis.

8.5 Sample Recovery. Disconnect the
impingers. Pour the contents of the
impingers into a 1-liter polyethylene bottle
using a funnel and a stirring rod (or other
means) to prevent spillage. Complete the
quantitative transfer by rinsing the
impingers and connecting tubes with water
until the rinsings are clear to light pink, and
add the rinsings to the bottle. Mix the sam-
ple, and mark the solution level. Seal and
identify the sample container.

9.0 Quality Control

Section Quality control measure Effect

8.2, 10.1–10.3 .................... Sampling equipment leak-check and cali-
bration.

Ensure accurate measurement of sample volume.

10.4 .................................... Spectrophotometer calibration ................. Ensure linearity of spectrophotometer response to
standards.

11.3 .................................... Spiked sample analysis ........................... Ensure reduction efficiency of column.
11.6 .................................... Audit sample analysis .............................. Evaluate analytical technique, preparation of stand-

ards.

10.0 Calibration and Standardizations

10.1 Volume Metering System. Same as
Method 6, Section 10.1. For detailed instruc-
tions on carrying out these calibrations, it is
suggested that Section 3.5.2 of Reference 4 of
Section 16.0 be consulted.

10.2 Temperature Sensors and Barometer.
Same as in Method 6, Sections 10.2 and 10.4,
respectively.

10.3 Check of Rate Meter Calibration Ac-
curacy (Optional). Disconnect the probe from
the first impinger, and connect the filter.
Start the pump, and adjust the rate meter to
read between 400 and 500 ml/min (0.014 and
0.018 cfm). After the flow rate has stabilized,
start measuring the volume sampled, as re-
corded by the dry gas meter and the sam-
pling time. Collect enough volume to meas-
ure accurately the flow rate. Then calculate
the flow rate. This average flow rate must be
less than 500 ml/min (0.018 cfm) for the sam-
ple to be valid; therefore, it is recommended
that the flow rate be checked as above prior
to each test.

10.4 Spectrophotometer.
10.4.1 Dilute 5.0 ml of the NaNO2 standard

solution to 200 ml with water. This solution
nominally contains 25 µg NO2

¥/ml. Use this
solution to prepare calibration standards to
cover the range of 0.25 to 3.00 µg NO2

¥/ml.
Prepare a minimum of three standards each
for the linear and slightly nonlinear (de-
scribed below) range of the curve. Use pi-
pettes for all additions.

10.4.2 Measure the absorbance of the
standards and a water blank as instructed in
Section 11.5. Plot the net absorbance vs. µg

NO2
¥/ml. Draw a smooth curve through the

points. The curve should be linear up to an
absorbance of approximately 1.2 with a slope
of approximately 0.53 absorbance units/µg
NO2

¥/ml. The curve should pass through the
origin. The curve is slightly nonlinear from
an absorbance of 1.2 to 1.6.

11.0 Analytical Procedures

11.1 Sample Stability. Collected samples
are stable for at least four weeks; thus, anal-
ysis must occur within 4 weeks of collection.

11.2 Sample Preparation.
11.2.1 Prepare a cadmium reduction col-

umn as follows: Fill the burette with water.
Add freshly prepared cadmium slowly, with
tapping, until no further settling occurs. The
height of the cadmium column should be 39
cm (15 in). When not in use, store the column
under rinse solution.

NOTE: The column should not contain any
bands of cadmium fines. This may occur if
regenerated cadmium is used and will great-
ly reduce the column lifetime.

11.2.2 Note the level of liquid in the sam-
ple container, and determine whether any
sample was lost during shipment. If a notice-
able amount of leakage has occurred, the
volume lost can be determined from the dif-
ference between initial and final solution
levels, and this value can then be used to
correct the analytical result. Quantitatively
transfer the contents to a 1-liter volumetric
flask, and dilute to volume.
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